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Abstract 

Background: Hospital clerl<sliips are considered crucial for acquiring competencies such as diagnostic reasoning 
and clinical skills. The actual learning process in the hospital remains poorly understood. This study investigates 
how students learn clinical skills in workplaces and factors affecting this. 

Methods: Six focus group sessions with 32 students in Internal Medicine rotation (4-9 students per group; sessions 
80-90 minutes). Verbatim transcripts were analysed by emerging themes and coded independently by three 
researchers followed by constant comparison and axial coding. 

Results: Students report to learn the systematics of the physical examination, gain agility and become able to 
recognise pathological signs. The learning process combines working alongside others and working independently 
with increasing responsibility for patient care. Helpful behaviour includes making findings explicit through patient 
files or during observation, feedback by abnormal findings and taking initiative. Factors affecting the process 
negatively include lack of supervision, uncertainty about tasks and expectations, and social context such as 
hierarchy of learners and perceived learning environment. 

Conclusion: Although individual student experiences vary greatly between different hospitals, it seems that 
proactivity and participation are central drivers for learning. These results can improve the quality of existing 
programmes and help design new ways to learn physical examination skills. 



Background 

A large part of medical education is situated in the 
workplace. This educational environment is however en- 
tirely different from the environment found during the 
pre-clinical years in medical school [1-3]. And although 
clerkships are considered crucial for acquiring a range of 
competencies, such as diagnostic reasoning and physical 
examination skills, the actual learning process in the 
clinical learning environment remains poorly understood 
[4]. Merely placing students in a clinical setting does not 
automatically lead to learning [5], and offering learning 
opportunities does not mean that students automatically 
make the most of them [6]. Several attempts have been 
made to understand learning processes in clinical prac- 
tice but the actual components that constitute the learn- 
ing experience remain underexposed [7-9]. 
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The transition from the pre-clinical years to the clin- 
ical workplace is known to be a difficult period for stu- 
dents [10]. The sharp contrast experienced during this 
period has been named 'shock of practice' [11]. One of 
the problems reported by students is difficulty in apply- 
ing previously acquired knowledge and skills to real pa- 
tient problems [12,13]. However, the level of students' 
prior knowledge and skills seems to have limited influ- 
ence on performance during the transition period. On 
the longer term, the perceived difficulty of the transition 
period in their first clerkship has no negative effect on 
student progress [14]. After the initial period of 'shock 
of practice' students are able to use their knowledge and 
skills in real-life patient situations [15]. 

Researchers' attention has mostly been focused on the 
contribution of clerkships to students' knowledge [16] or 
their professional attitude [17,18] and socialisation into 
the profession [19]. Little is known however about the 
value of clinical placements in the training of physical 
examination skills. Observations made in the past de- 
cades gave rise to concerns about the effectiveness of 
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clerkships for developing physical examination skills [20]. 
Undergraduate clinical training was perceived as inad- 
equate in terms of consistency of skills taught to medical 
students and competencies achieved [21]. There was also 
evidence of a mismatch between skills taught and those 
necessarily required for practice [22]. Furthermore, stu- 
dents expressed dissatisfaction with their training [23]. 

Over the past twenty years, several studies have con- 
firmed the inadequacy of clerkships to learn skills. Rem- 
men et al. for example showed that students following a 
curriculum with an elaborate skills training programme in 
the pre-clinical phase practised significantly more basic 
clinical skills during clerkships [24]. Further studies 
showed that student performance of physical examination 
skills was unsatisfactory in curricula which relied on clerk- 
ships as the main teaching methods for those skills [25]. 
Longitudinal skills laboratory training and assessment in 
the preclinical years act as facilitators for skills training 
during clerkships later in the curriculum [26]. 

Furthermore, at individual student level learning expe- 
riences in clerkships differ substantially due to variations 
in patient mix, supervision and student numbers [27]. 
Studies of didactic processes during clerkships show that 
teaching of physical examination skills is often substand- 
ard [26,28-30]. 

In light of these findings and the lack of understanding 
how skills are acquired during the clinical phase of med- 
ical education we aimed to provide more insight into the 
process of learning physical examination skills in a 
work-based setting. We therefore pose the following re- 
search questions, to be addressed through qualitative 
methodology; 

- How do students describe the process of learning 
clinical skills in the workplace? 

- Which factors influence this process of learning? 

Methods 

Context of the study 

This study was carried out at the Faculty of Health, 
Medicine and Life Sciences at Maastricht University, the 
Netherlands. The six-year medical curriculum consists 
of problem-based learning in the 3-year pre-clinical 
phase, followed by two years of clinical rotations in vari- 
ous departments. The final year consists of an 18-week 
research internship and an 18-week clinical internship in 
a single department. 

Clinical skill training in the pre-clinical years is deliv- 
ered in parallel with the six to ten-week block content. 
The skills training programme is developed, organised 
and delivered by the Skills Lab, a specialised educational 
facility. A training session typically lasts ninety minutes 
and is conducted in groups of eight to ten students. Stu- 
dents can prepare by studying recommended reading 



before training sessions. A typical training session con- 
sists of a four-stage process comprising demonstration 
of the skill by the teacher, explanation of the skill by the 
teacher, supervised practice (first on models/manikins, 
then on peers) and corrective critique [31]. During the 
clinical rotations students receive skills training that in- 
tend to refresh and rehearse the essential clinical skills 
that have been addressed in the previous years. At the 
end of year 3 there is a compulsory Objective Structured 
Clinical Examination (OSCE). Performance is scored on 
checklists by trained observers. Passing the OSCE is pre- 
requisite for advancing to the next stage of the 
curriculum. 

Study design 

We chose a qualitative approach of using focus groups to 
answer our research questions, as it allows for in-depth 
exploration of students' experiences and it can include a 
wide variety of perspectives. We chose focus group discus- 
sions over individual interviews because we expected the 
interactions and group dynamics to provide richer data 
[32] . We organized the sessions according to the guidelines 
described by Morgan [33]. We used an interview scheme 
based on review of the literature. The interview guide was 
subsequently discussed within the research team and re- 
vised accordingly. It contained general open questions and 
prompting cues to be asked when elaboration of a topic 
did not occur spontaneously. 

Context 

We chose to use the internal medicine rotation as the 
focus of our study, as it covers a wide range of clinical set- 
tings in which students participate. We expected that stu- 
dents would encounter a wide variety of patient problems 
and physical examination skills. No other hospital-based 
rotation delivers as much diversity as Internal Medicine, 
with both hospitalized and ambulatory patients who have 
undifferentiated or multi-system diseases. 

At Maastricht University the Internal Medicine clerk- 
ship is organized in the fourth year and lasts ten weeks 
in total. The actual placement is preceded by a one-week 
introduction course where students receive a refresher 
on pathophysiology and commonly encountered com- 
plaints in internal medicine. During their time in the 
hospital, students will rotate through different services 
for 1-2 week each, e.g. out-patient clinic, ward, consul- 
tations, and in different sub-specialties where available, 
e.g. Pulmonology, Cardiology, Oncology. It is important 
to note that Internists are considered secondary care 
physicians in the Netherlands, and patients require a re- 
ferral from their general practitioner. 

Students will spend their days "shadowing" residents, 
and are expected to gradually take on more responsibil- 
ity for patient care as they progress. 
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Participants 

As we did not want to interview students while they 
were still in the 'shock of practice'; we deliberately in- 
vited students who started their rotations at least 
6 months prior to the focus group sessions. 

We purposively sampled our study participants by in- 
viting students who completed their rotation in internal 
medicine. As the rotations in Maastricht University are 
in random order, every month a new batch of students 
enrols in the internal medicine rotation. We approached 
these students by email to participate later. All students 
received information about the study by RD through a 
presentation held at the final day of their rotation. All in- 
terviewees received written information about the goals 
of the study and the expected procedures. All partici- 
pants signed a consent form. We provided lunch during 
the focus groups and students received remuneration for 
participation (25 euros). 

In total, 32 students who had recently finished their 
internal medicine rotation participated in six focus 
group sessions (number of students per focus group 
ranged 4-9). At that point they had completed a median 
of 3 rotations. Of the participants 70% was female and 
30% was male which is comparable to the overall male: 
female ratio at Maastricht University. The median age of 
our interviewees (22 years old) corresponds with the ex- 
pected age of fifth-year medical students in the 
Netherlands. The test results of students participating in 
this study did not significantly differ from the averages 
scores in their cohort. 

Focus group discussions 

All focus groups discussions were facilitated by one re- 
searcher (RS), who had no prior relationship with the 
students and was identified as assistant professor of 
medical education. A second researcher (RD) observed 
and took research notes, interrupting to ask additional 
questions if necessary. In total, we held six focus group 
sessions between February and May 2011. Each session 
was 80-90 minutes in length. 

Analysis 

We started the analysis concurrently with data collection 
to ensure the elicited responses were in accordance with 
the research questions. Two researchers (RD and RS) 
debriefed after each focus group and discussed the 
principle themes that were mentioned in that particular 
session and contrasted these with previous sessions. This 
iterative process allowed us to estimate the point of sat- 
uration. Saturation was reached after five sessions; we 
held one more focus group to confirm this. With the 
consent of participants, we recorded the focus group 
discussions and transcribed them verbatim. RD made 
summaries based on the verbatim and the research notes 



taken during the focus group sessions. Participants were 
sent the summary and invited to review and make addi- 
tions (member check). Only three students made use of 
this opportunity which resulted in minor adjustments to 
wording in our analysis. Three researchers (RD, JvD, RS) 
iteratively read and coded the transcripts individually 
and independently. The emerging core themes were 
compared and any discrepancies were resolved by con- 
sensus. One researcher (RD) identified, coded and ana- 
lysed the themes and subthemes identified by JvD and 
RS using AtlasTi 6.2 software. A second researcher (RS) 
repeated the coding to enhance scientific rigour. The 
coding frame that developed was grounded in the data 
rather than decided a priori. The research team reviewed 
this coding frame and refined codes and categories 
through a process of constant comparison and axial cod- 
ing. Codes were selected to illustrate the themes raised 
by participants and chose examples indicative both of 
typical responses and of the diversity of views obtained. 
We identified and discussed divergent examples within 
each theme. Identified subthemes during the final stages 
of analysis were considered in relation to relevant litera- 
ture, for example work based learning [34]. Through this 
process of constant comparison we developed our emer- 
ging construct to answer the research questions. 

Ethical approval 

At the time of study, educational research studies 
reporting students' experience did not require approval 
from the ethics committee at Maastricht University. This 
study does not fall under the appropriate legislation con- 
cerning research on human subjects. However, relevant 
ethical issues were carefully considered by the Depart- 
ment of Educational Research and Development. All 
participants received written information about the pur- 
pose and procedure of the study, and were recruited on 
voluntary basis. Students were informed they could leave 
the focus group session at any time. There were no ad- 
verse consequences for not participating. We assured 
students that research data could not be traced to indi- 
vidual students, and that analyses would be used for sci- 
entific purposes only. All students gave informed 
consent and we have their signed agreement forms on 
file. 

Results 

We categorized the findings from the initial analysis of 
the data under related themes. In the following para- 
graphs, we will clarify the learning process as described 
by students in our focus group discussions. We will dis- 
cuss our findings by answering the following questions, 

- How do students describe the process of learning 
clinical skills in the workplace? 
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- What is learnt? 

- How is it learnt? 

- Which factors influence this? 

- What is learnt? 

Systematics: how and when to use physical examination 
skills 

Students described what is learnt by discussing the sys- 
tematics of how and when to use physical examination 
skills. 

They mentioned that the way they use their skills 
changes when they reach the clinical stage of their cur- 
riculum. Students reported to be more attentive to the 
purpose behind the physical examination and would 
tailor their thoroughness according to the context, e.g. a 
full physical in emergency department or a condensed 
version for pre-operative check. This approach is in con- 
trast to earlier years, where doing a physical examination 
merely involved doing the right things in the right order 
according to the guidelines provided by the Skills Lab. 
They said to use the steps learned in Years 1-3 as 
stepping-stones in their patient encounters. 

"Yes, that's right [in the skills lab] you put your 
stethoscope on those five spots. And then you think 7 
got that right!'. But now [in the hospital] you really 
think: 'okay, that's one heart sound, that's the second. 
Is there a murmur? Where is it? Is it systolic?" FGIPI 

As it was not always clear what needed to be included 
in the physical examination and expectations varied 
amongst supervisors, some said the differences in re- 
quired rigor caused confusion. Also, students reported 
to learn how to approach physicals in a systematic way 
so that a) they would not forget any step in the examin- 
ation and b) they would not forget any findings. The ex- 
pectations of the supervisor in reporting back findings 
are guiding student actions. 

"Reporting back, I think, to the doctors. If you have 
seen a patient yourself and there is no supervision, 
then you report back and you give a brief summary of 
what you have seen. What you think is going on, the 
diagnosis and so on. I also think that helps a lot, 
because you get questions when it is not complete. Was 
the CVP increased? Oops, I didn't measure that" 
FG3P4 

Agility 

The agility with which students said to perform a phys- 
ical examination increased, especially for difficult or in- 
timate examinations. Depending on the clinical setting 
they were posted, students learned different aspects of 
the examination. Students made clear distinctions 



between the consequences of intimate examinations in 
the various hospital settings e.g. ward versus emergency 
department (ED). They realized that in ED a thorough 
physical is more important than on the ward. Students 
mentioned that patients on the wards were already ex- 
amined before and there was little to be gained fi-om yet 
another intimate exam. 

"The examination is driven more by your expectations 
- often you do it less intensely [when not in ED] 
because you wouldn't expect to find anything" FG4P1 

Non-invasive examinations such as auscultation of the 
lungs or heart were examples of types of skills that stu- 
dents mentioned to practise during their ward duty. 

Recognition of pathological signs 

A key learning outcome of their clinical rotations was 
the ability to recognize pathological signs. Students indi- 
cated to learn how to specifically be on the lookout for 
abnormal findings during physical examinations. They 
also described being increasingly more able to give 
meaning to these findings and how their ability to inter- 
pret them changed during their rotations. 

"And the patient with ileus, I had never heard 
abnormal bowel sounds so you don't know what you're 
looking for. So you listen and think: is this it? And 
then you hear it once and then you will know just 
what you are hearing. So the next time you are 
performing abdominal auscultation you think; ah, 
these are normal bowel sounds, peristaltic." FG3P2 

How is it learnt? 

Students reported a wide variety of activities that con- 
tributed to their learning. Our analysis revealed a diverse 
range that upon closer inspection showed similarities to 
the work of Eraut who described ways of learning in the 
workplace [34]. We have derived the headings of our 
main themes from Eraut and adapted them to the work- 
place of the clinical internal medicine department; work- 
ing alongside others, tackling challenging tasks and 
working with patients. 

Working alongside others 

Interviewees described to learn by observation and de- 
veloping your own way. They commented on the ways 
they learnt the correct procedures for physical examin- 
ation. In relation to the preparatory training sessions 
held at the Skills Lab, students remarked that they expe- 
rienced differences between the way they were trained to 
perform physical examination skills and the way they ob- 
served their supervisors act. 
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They mentioned that their adopted 'own best strategy' 
often resulted from the idiosyncrasies of their supervi- 
sors. That is, students felt they needed to know not so 
much the right way to do something but the way pre- 
ferred by the supervisor. Students talked about the de- 
velopment of their own individual way of performing 
physical examination skills by comparing different exam- 
ples and contrasting that with their own experience. 

"So every time I was shadowing a different doctor I 
thought, oh this one does it this way, that's quite 
handy. So you pick up different techniques every time 
by watching them and on the ward is where you can 
really put it into practice and see how it is. I really 
learned the most there." FG4P1 

Students mentioned that a strong motivator to execute 
the physical examination well was the prospect of having 
to make their findings explicit and report them back to 
their supervisor. They described to "force themselves" to 
do the exam carefully and with great attention - this 
was especially true when they received direct observa- 
tion. Explicitly stating their findings - or doubts - en- 
abled them to discuss the interpretation and to expand 
their understanding. 

"No, what I often did, was listening to the lungs 
together and then he [the supervisor] said well, 
describe what you are hearing. And that's just very 
helpful." YG^V'S 

"But also because you have to write in the patient file 
and make it explicit what you've heard, so to say. 
That made me pay attention during auscultation, and 
already thinking about what I would write down 
later." PlTGl 

Tackling challenging tasks 

Students discussed the role of responsibility in their 
growing conscientiousness. The described change in stu- 
dents' attention towards abnormal signs during physical 
examination is influenced by two considerations. On the 
one hand they do this because they think it is expected 
since they will have to report back to their supervisor ei- 
ther verbally or in writing in the patient file. On the 
other hand students look for abnormal signs during 
physicals because this allows them to play an important 
role in the diagnostic process of the patient they see. 

"After a few times examining patients under 
supervision, they all said; well I trust you, you can do 
that. And then you go to the next patient on your own 
and think: he is not going to verify my findings. Now I 
have to get it right " FG4P2 



During their time in clinic, students learn from dis- 
cussing abnormal findings. They build a personal archive 
of pathological findings that they extend in two ways; ei- 
ther by being active in looking for these signs in patients 
they see and assertively asking for feedback on their 
findings, or by being directed to them by their supervi- 
sors. This latter approach might mean both seeing a pa- 
tient together and performing the physical examination 
with direct feedback, or being told by the supervisor to 
go and see a particular patient again on their own. 

"And that [identifying gurgling abdominal sounds] in 
a patient is far more impressive than hearing them on 
a CD, because that does not stick". FG2P4 

Students also reported more specifically on the role of 
assertiveness in asking for feedback or supervision. 
When there is little encouragement from supervisors to 
discuss findings and to verify doubts, this may lead to 
uncertainty about the correctness of their execution of 
physical examination skills. Reasons for this include in- 
sufficient time or access to the supervisor. When con- 
fronted with such a situation, most students expressed 
hesitation to actively seek feedback due to lack of confi- 
dence to persist. 

"[I would ask my attending:] Would you mind 
repeating the auscultation to check? That works quite 
well, you gain more confidence this way when they 
confirm, yes, this really is a heart murmur. But you 
have to ask, sometimes really urge or even badger as it 
is not common to be observed". FG3P1 

Students described how the nature of the tasks chan- 
ged during their rotation. Some said to primarily see pa- 
tients independently completing history and physical 
examination before seeking supervision while others re- 
ported spending much time on administrative tasks or 
simple procedures such as venapunctures. Taking re- 
sponsibility often emerged through individual students' 
initiative, although the participants also indicated that 
supervisor behavior was important as they provided 
them with the opportunity to engage in seeing patients 
at outpatient clinics or at ED and to undertake a full 
physical exam. This was seen to enhance both participa- 
tion and learning. However this also brought the obliga- 
tion of being clinically competent, or at least appearing 
to be. This seems to be a reinforcing cycle, whereby stu- 
dents with a proactive attitude are provided with more 
learning opportunities and increasing responsibility. Es- 
pecially in departments with many students this may 
lead to a hierarchy of learners according to their level of 
proactivity, with students near the bottom needing ex- 
perience but not getting it. 
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Working with patients 

Students mentioned that seeing patients and being able 
to link patients' previous history and anamnesis with 
physical examination findings was a strong driver for 
learning. Through reflection on the findings, alone or 
with the help of a supervisor, students begin to construct 
an understanding of these clinical experiences. They 
begin to attach meaning to concepts they previously had 
no notion of or had difficulty comprehending. The op- 
portunity to compare several patients in a relatively 
short time span helped them to develop the ability to 
distinguish between physiological (normal) and patho- 
logical findings. 

"Like how a normal abdomen sounds, for that you 
have to have listened to many bellies. Here in the skills 
lab you may have examined one or two of your fellow 
students'. But to really be able to distinguish between 
normal and abnormal, you just have to do it 
[abdominal examination] many times. " FG2P3 

What factors influence this? 

Factors associated with the physical examination itself 

Students described mediating factors that helped them 
in their learning process of physical examination skills. 
One of the most frequently mentioned factors was the 
physical environment where learning takes place, e.g. 
outpatient clinic, ED or wards. Each setting has its own 
unique set of learning opportunities, but not all students 
were able to spend time in each because of how the 
clerkship is structured (see context in method secion). 
Students mentioned to use the differences in setting, pa- 
tient population, delivery of care etc. to practise different 
parts of their physical examination skills. They empha- 
sized the effect of the role they are assigned during their 
rotation as contributing to their learning. Being able to 
contribute to the diagnostic process by examining pa- 
tients independently for the first time at the ED or out- 
patient chnic, provided strong incentives for learning. 

"Well, it's often that there are many more things that 
you can detect at ED as compared to when a patient 
comes to the out-patient clinic. Then patients have 
already been seen by the GP or the patient is already 
known and comes for a follow-up visit. Then you have 
nothing more to find out, to discover, so to speak. 
While at the ED, you can find out much more by your- 
self and you're the first one to think, what is this, what 
could it be and what can we do. That's nice. " FG4P2 

"It's also because students see new patients and need 
to chart them. You can learn something from that. But 
with patients who have already been seen, then you 
are just repeating the examination. We've talked 



about this earlier, about repeating something that is 

already been done, but you learn more when you're 

actually doing something new. " FG5P3 

Supervisors can play a mediating role in this by clearly 
defining the role of students in their department and 
making sure necessary organizational needs are met (e.g. 
dedicated supervisor, patients scheduled for student con- 
sultation, own room). They can also facilitate students 
learning by encouraging them to 'tag along' during 
morning rounds to help interpret pathological findings. 
Students found teaching behavior that stimulates their 
engagement motivating, and offered examples of ways to 
include students in clinical encounters. Simple actions 
such as allowing students to examine the patient first 
versus observing the supervisor gives them an opportun- 
ity to reflect on the findings and challenge their ability 
to describe them appropriately. 

"So if you have to really think about it or the answers 
are already laid out for you and you only need to go 
and check it, well yes indeed. That makes a lot of 
difference." FG4P1 

The ability to recognize pathological findings depends 
on the opportunity to examine patients displaying these; 
this learning is largely serendipitous by nature. Often it 
is left to individual proactivity to look for interesting 
cases. However, students offered examples in which this 
type of learning was offered in a systematic and planned 
fashion, e.g. during morning rounds. 

"We really had to go and, hey I hear that a patient 
was admitted here with an ileus and then you'd better 
go there and take a look." FG1P5 

Related to individual learners' characteristics 

Our focus groups revealed that learning is hampered by 
uncertainty resulting from students seeking their place 
and position in the department. A wait-and-see attitude 
results from students being preoccupied with questions 
such as "am I doing things right?". They kept themselves 
in the background, often to the advantage of those with 
a proactive attitude. In departments with many students, 
or sixth year students, this leads to lost learning oppor- 
tunities when a 'queue' of learners forms with the more 
senior or proactive monopolizing interesting tasks. 

Factors influencing students' confidence in detecting 
abnormalities during physical examination are already 
mentioned above, namely the opportunity to build a per- 
sonal frame of reference or archive and direct feedback 
when there is uncertainty. In addition to those factors, 
our interviewees identified another facilitator to their 
learning. In the focus groups they called it 'proactivity', 
'assertivity' or 'being forward'. Irrespective of the 
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terminology they all refer to the notion of being able to 
influence the outcome of events by one's individual ac- 
tions. In other words, students who are able to speak up, 
offer to undertake tasks and actively seek participation 
are more likely to see a wide variety of patient cases. 
They will have had more opportunity to practise the exe- 
cution of the physical examination and they will have 
seen a larger number and wider variety of abnormal 
findings. Moreover, student reported that supervisors 
often respond more favourably to 'outspoken' students 
(extravert, assertive, enthusiastic) and provide them 
more easily with learning opportunities. 

"When you heard for example that there was a patient 
with an interesting diagnosis or abnormal findings on 
physical examination, I would just go there, chat with 
them and ask whether I could do the examination 
again so you can learn from it. " FG6P2 
"When I was charting patients and I was like, oh this 
might be an abnormal heart sound, you know 1 have a 
limited frame of reference so there was always 
someone who came along and would later explain it to 
me. But often you had to know who to ask and pick 
the right person for that. " FG2P4 
"Would you just listen if it is correct? That worked 
most of the time, then you would get some more 
experience. That makes you more confident, like, that 
you just know okay this really is a murmur. But the 
thing is you really have to ask for someone, it's not 
that if you are actually going to be observed." FG1P5 

Contextual factors 

The contextual factors that influence learning of physical 
examination skills relate to overcoming the hierarchy of 
learners and by promoting proactivity. Incorporating the 
factors discussed earlier, contextual influences on stu- 
dent learning concern the physical context and social 
context of the clinical rotation. 

The physical context refers to the physical setting in 
which learning takes place, and we have already dis- 
cussed the differences between the outpatient clinic, ED 
and the wards. Students mentioned that all three settings 
afforded different learning experiences. As mentioned 
earlier, seeing new patients at the ED enabled students 
to work independently and with an actual contribution 
to patient care whereas seeing patients in the outpatient 
clinic was conducive for learning only if there was ample 
opportunity for feedback. 

"I participated in the teaching outpatient clinic and 
when I saw a patient I was given my own room where 
I could work until I was finished and then I asked the 
consultant to come and have a look. But I could just 
as easily take my time and spend half an hour taking 



the history if I thought that was necessary. So I was 
given space and time there to do my own thing. " 
FG5P2 

On the ward, the focus of learning shifted from diag- 
nostic skills to patient management skills which - al- 
though important - fall outside the scope of this study. 
The accessibility of patients on the wards gives students 
plenty opportunity to compare different variations of 
physiology and pathology. While any of these types of 
learning can occur in any setting, students recognized 
that some contexts were more likely to provide oppor- 
tunities than others. For example, some students ex- 
plained the lay-out/ arrangement at their hospital which 
had a designated room at the outpatient clinic for stu- 
dent use, where they could see patients on their own 
with ample time to do so and the possibility to discuss 
their findings with an approachable supervisor. 

"Yes, that makes a real difference. With some doctors 
it's really nice, they count on you to be there and you 
get to see patients on your own and do everything 
yourself and discuss it. With others, well, you're just 
there, listening in." FGIPI 

The social context refers to the ways the people in- 
volved in the rotation shape learning, attendings, resi- 
dents, fellow students, and nurses. We have already 
pointed out some aspects of the social context, such as 
the hierarchy of learners and the role students are 
assigned. Other influences include the effect of supervi- 
sion and the proactivity discussed earlier. 

Teachers can directly affect the learning outcomes by 
role-modelling or providing direct feedback. Also, the 
explicit invitation to participate in the work is an im- 
portant aspect of the influence teachers can have. Stu- 
dents said they needed to feel valued and be allowed to 
approach their supervisors; if these conditions are not 
met students may not participate fully and lose learning 
opportunities. 

"It has to come from both sides. An assertive attitude 
is important, that will keep you busy for a while. But if 
it's all up to you, then at some point you will think, 
okay now I have done enough, Fve had it, just leave 
it" ¥G3V2 

Students reported a wide variety between the amount 
of introduction and guidance in their respective depart- 
ments. Some said to have had no schedule and every day 
was open to do whatever they felt like, while others 
stated to have fixed rotations within the department 
while being assigned to a particular member of staff 
Overall, most students favoured the structured context 
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as it provides direction and stimulus. Some expressed 
the desire for more responsibility within their range of 
existing competence and development, as they some- 
times felt under stimulated. 

"Because it is quite easy to do very little. When you 
are not all that assertive by nature and you ask for it, 
you end up doing very little and some residents really 
pick up on that and just say: you can do this or you 
can go do that. " FG2P1 

Discussion and conclusions 

Relationship of principal findings with literature 

This study set out to explore the learning process of 
physical examination skills during clinical rotations. We 
have identified the nature of the learning outcomes and 
investigated how the characteristics of the individual stu- 
dent and the physical and social context in which learn- 
ing occurs influence this process. Students report to 
learn the systematics of the physical examination, gain 
agility and become able to recognise pathological signs. 
The learning process involves a combination of working 
alongside others and working independently with in- 
creasing responsibility for patient care. 

Our results underline the social nature of learning phys- 
ical examination skills; no supervisor no matter how good 
can create a good learning environment without input 
from the learner. No student no matter how proactive can 
force learning to happen without the prerequisite support 
from the supervisor and the environment. This forefronts 
the concept of relational interdependence as described by 
Billett [35] where individual agency and social aspects of 
the learning environment collide. Besides the fact that 
supervisors have the power to afford (i.e. have access to) 
learning experiences, the individual learner needs to navi- 
gate these affordances and align them with his/her per- 
sonal learning needs. Moreover, participants in our study 
stressed the 'social genesis' of learning in the workplace in 
their description of learning physical examination skills by 
mimicking the behaviour of supervisors in order to dem- 
onstrate that they belong in the environment and merit a 
favourable assessment. 

Furthermore, the observations made by our partici- 
pants are in accordance with the notions of situativity 
theory [36]. Its key tenet is that knowledge and thinking 
as well as learning are situated in experience. It stresses 
the social nature of learning, with emphasis on the im- 
portance of the participants and their environment as 
well as the evolving interaction between them. 

Inter-student variation of experiences 

Based on our focus group discussions there seems to be 
huge inter-student variation when it comes to clerkship 
experiences, an observation confirmed by other studies 



[16,37-39]. The characteristics of the student are a deter- 
mining factor of the actual learning that takes place; this is 
especially true for how often they receive observed and un- 
observed feedback. This complex interaction between stu- 
dents and their environment means that the notion of 
'curriculum' in the clinical context is a purely hypothetical 
one. A characteristic of workplace learning is that the edu- 
cation actually being offered (curriculum in action) might 
differ from the formal educational programme (curriculum 
on paper). What students actually learn during their clin- 
ical rotations (experienced curriculum) is different again 
and will even differ between two individuals who share the 
same experiences [40] . 

Proactivity 

Proactivity emerged as a key factor influencing individual 
students' learning experiences. Our students reported diffi- 
culty in steering their own participation in the clinical 
workplace. Billet acknowledges the active role learners play 
in choosing how they participate and in what activities they 
participate [41]. To understand the personal relations be- 
tween the learners and the social environment we need to 
highlight the work of Bandura, whose social cognitive the- 
ory not only is consistent with the situativity perspective 
but also explains students' proactivity [42]. Central in his 
work is the concept of 'personal agency'; the belief that in- 
dividuals can influence the outcomes of events especially if 
other people are involved. Therefore when engaged in 
tasks individuals 'cannot simply sit back and wait for the 
appropriate performances to appear' [43], they need to 
regulate their thoughts and actions to benefit from the on- 
going events. 

In order for students to be able to be proactive, and 
seek out learning opportunities that will help them to 
obtain physical examination skills, they will need to de- 
velop self-regulatory behaviour. A central premise how- 
ever, is that the students need to believe they can 
perform well. This belief is called perceived self-efficacy, 
and according to Bandura's theory people with high self- 
efficacy are more likely to view difficult tasks as some- 
thing to be mastered than something to be avoided. Re- 
search in medical education has shown however that 
students display poor capacity for self-assessment 
[44,45], and the transition into the clinical phase further 
reinforces students' feelings of inadequacy [46] . 

On the specific topic of physical examination skills, 
Mavis has reported that students with high self-efficacy 
were more likely to score above the mean OSCE per- 
formance compared to low self-rated students, however 
there was no significant correlation [47]. 

Participation in learning 

It could be tempting to conclude that the problem (and 
hence the solution) of being proactive about learning 
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physical examination skills lies solely with the individual 
student. That is a fallacy. As we have shown, the tangible 
outcome of notions such as proactivity and self-efficacy 
is student participation in the workplace. It can therefore 
not be the sole responsibility of the student to make this 
happen. 

There is much emphasis in the field of medical educa- 
tion on the central role of participation in learning. A 
model of experience-based learning shows that 'sup- 
ported participation' is essential in clinical workplace 
learning [15]. One of the defining characteristics of inef- 
fective workplace learning is lack of participation. This is 
where a learner seems passive, unwilling to learn or just 
does what he or she is told [48]. Our findings suggest 
that once students are assimilated in the clinical depart- 
ment and have a supported role in the day-to-day func- 
tioning of the workplace they are more eager to engage. 
This is facilitated by having overcome the 'shock-of- 
practice'; the participants with more clinical experience 
(more completed rotations) stressed how some aware- 
ness of the expected code of conduct makes it easier to 
participate in the clinic [49]. 

Dornan concludes that student participation is shaped 
by department-related factors and by students' "human 
interactions". Our results show similarities to his model, 
most notably when students elaborated on the student- 
supervisor relationship. Our findings suggest that obser- 
vation of physical examination skills during clinical rota- 
tions is scarce. Most of the time supervision is not based 
on direct observation but apparently inferred from vic- 
arious information. Examples that were mentioned in 
our focus groups include the oral reporting of findings, 
or the written records in patient files. Previous studies 
have also suggested that supervision is a rather haphaz- 
ard learning event [50-52]. 

From our findings and their relationship with the lit- 
erature we can derive implications for current practice. 

Implications for current practice 

The contribution of this study is firstly conceptual in na- 
ture by describing the learning process of physical exam- 
ination skills during clinical rotations. It provides a 
better understanding of the complex nature of learning 
in workplaces and as such expands the existing literature 
on this topic in the field of medical education. Secondly, 
the results of our study allow us to discuss and analyse 
the quality of learning experiences during clinical rota- 
tions. Our contributions can be used to improve the 
quality of existing programmes and to guide the design 
and implementation of new ways to learn physical exam- 
ination skills. 

The implications of this study for current practice are 
threefold; on the level of the individual student, the level 
of hospital department and the level of university. 



On the level of the individual student, our findings re- 
volve around the interaction between the individual stu- 
dent and his environment in which participation is 
pivotal for learning. Educational interventions should 
encourage students to adopt a proactive attitude, take 
initiative to enhance their own learning and be respon- 
sible for their own performance. Possible examples in- 
clude pre-rotation workshops in self-regulatory 
behaviour and proactivity. This strategy could be 
strengthened on the level of the department hosting the 
clinical rotation, by making practice more accessible to 
newcomers. Initially, students can be introduced into the 
clinical workplace by allowing them to observe (e.g. in 
an outpatient clinic), followed by allowing them to per- 
form low-risk tasks (e.g. physical examination on the 
ward) or by letting them perform under close supervi- 
sion (e.g. ED). Such a process highlights the importance 
of not simply assuming the level of competence based 
on years of training, but advocates for a learner-centred 
approach based on the actual level of competence a stu- 
dent has gained. 

Our findings suggest that although the principles of 
supervision according to this model are somewhat present 
in clinical practice, they do not meet individual students' 
needs. Special attention needs to be given to ensure that 
students carry clinical responsibility according to one's 
means, without compromising patient safety. 

One of the first steps to promote such a positive learn- 
ing environment is to provide an effective initiation or 
orientation; this includes practical information, clarifica- 
tion of the roles of students and a clear description of 
the expectations that others have in relation to their per- 
formance [53]. 

Good clerkship organization can be bolstered at the 
level of the university or course directors. Support can 
include faculty development courses [54], and the 
provision of the preparatory workshops for students en- 
tering the clerkships [55]. Special consideration can be 
given to expectation management (both of clinical staff 
and students) [56] and alignment of educational goals to 
be achieved in the rotations [57]. 

Other issues that need to be centrally organized to de- 
liver a superior clinical programme, especially when using 
satellite hospitals or rural placements, include comprehen- 
sive quality assurance and feedback on performance of de- 
partments and individual supervisors [58]. 

Limitations of the study 

This study explored student experiences in a select 
population, namely one medical school. We acknow- 
ledge the limitations this design may have on the out- 
comes of the study. Our training programme for clinical 
skills in the preclinical phase is more integrated and ex- 
tensive than that found in other schools [59,60]. 
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It has been demonstrated that our students enter the 
clinical phase of their curriculum with a better prepar- 
ation and higher level of skills mastery than in school 
without, or with a different skills lab [61]. Although we 
recognize the effect this has on the generalizability of 
our findings, we accentuate that the actual deficiencies 
in clinical learning experiences may be underestimated 
as a result. 

Secondly, we rely on self-reports to describe the learn- 
ing process of physical examination skills. These are not 
gauged against any objective measurement of actual per- 
formance in practice. We are aware of the lack of exter- 
nal validity our approach causes. We have deliberately 
chosen to analyse the underlying process instead of fo- 
cusing on outcomes, but we urge future research efforts 
to investigate this relation. Nevertheless, we think self- 
reporting is a strength too, since the impact of various 
influences on practising behaviour will be mediated 
through self-perceptions. 

Thirdly, the sample size of our focus group studies is 
small. The presence of theoretical saturation, coupled 
with the diverse range of reactions from our inter- 
viewees suggests that we have assured representative- 
ness. We are aware that qualitative research brings 
about the issue of observer dependency during data col- 
lection, and confirmation bias during data analysis. By 
adopting the iterative process described in the Methods 
section we guaranteed scientific robustness. 

Conclusions and future research 

This study explores learning skills in clinical rotations; a 
previously neglected area of research in the field of 
workplace learning. Our findings suggest that although 
individual student experiences vary greatly between dif- 
ferent hospitals, it seems that proactivity and participa- 
tion are central drivers for learning. This study adds to a 
growing body of literature on the process of learning 
during the clinical phase of medical education. Our re- 
sults are especially relevant in light of existing interven- 
tions and current innovations aimed at improving the 
quality of clinical rotations [62]. Future research should 
focus on the actual performance of skills, as well as the 
role of preparation in pre-clinical years on the desired 
learning outcomes. 

Competing interests 

All authors declare that they have no competing interests. RD has received a 
Kootstra Talent Fellowship to pursue PhD research, but the granting body 
had no role in the design of this study nor the preparation of this 
manuscript before submission. 

Authors' contributions 

RD, RS and JvD designed the study, with contributions from AS and CvdV. 
RD and RS carried out data collection and RD, RS and JvD analysed the 
results. All authors discussed the results. RD wrote the first draft of the paper, 
with extensive feedback from RS. All authors provided comments and 
revisions and approved the final manuscript 



Author details 

^Skillslab, Faculty of Health Medicine and Life Sciences, Maastricht University, 
Maastricht, The Netherlands. ^Department of Educational Development and 
Research, Faculty of Health Medicine and Life Sciences, Maastricht University, 
Maastricht The Netherlands. ^Institute for Medical Education, Faculty of 
Health Medicine and Life Sciences, Maastricht University, Maastricht The 
Netherlands. 

Received: 3 May 2013 Accepted: 13 March 2014 
Published: 28 March 2014 

References 

1. Diemers AD, Dolmans DHJM, Santen M, Luijk SJ, Janssen-Noordman AMB, 
Scherpbier AJJA: Students' perceptions of early patient encounters in a 
PBL curriculum: A first evaluation of the Maastricht experience. Med 
Teach 2007, 29:135-142. 

2. Hayes K, Feather A, Hall A, Sedgwick P, Wannan G, Wessier-Smith A, Green 
T, McCrorie P: Anxiety in medical students: is preparation for full-time 
clinical attachments more dependent upon differences in maturity or on 
educational programmes for undergraduate and graduate entry 
students? Med Educ 2004, 38:1 154-1 163. 

3. Moss F, McManus IC: The anxieties of new clinical students. Med Educ 
1992 26:17-20 

4. Jolly BC, Jones A, Dacre JE Elzubeir M, Kopelman P, Hitman G: 
Relationships between students' clinical experiences in introductory 
clinical courses and their performances on an objective structured 
clinical examination (OSCE). Acad Med 1996, 71:909. 

5. Hem-Stokroos HH, Scherpbier A, VIeuten CRM, Vries H, Haarman HJTM: How 
effective is a clerkship as a learning environment? Med Teach. 2001, 
23:599-604 

6. Dolmans D, Wolfhagen H, Essed G, Scherpbier A, Van Der VIeuten C: 
Students" perceptions of time spent during clinical rotations. Med Teach. 
2001, 23:471-475. 

7. Irby DM: Teaching and learning in ambulatory care settings: a thematic 
review of the literature. Acad Med 1 995, 70:898. 

8. Deketelaere A, Kelchtermans G, Struyf E De Leyn P: Disentangling clinical 
learning experiences: an exploratory study on the dynamic tensions in 
internship. Med Educ 2006, 40:908-915. 

9. Van der Hem-Stokroos H, Daelmans H, Van der VIeuten C, Haarman HJTHM, 
Scherpbier A: A qualitative study of constructive clinical learning 
experiences. Med Teach. 2003, 25:120-126. 

10. Prince KJAH, van de Wiel M, Scherpbier AJJA, van der VIeuten CPM, 
Boshuizen HPA: A qualitative analysis of the transition from theory to 
practice in undergraduate training in a PBL-medical school. Adv Health 
Sci Educ Theory Pract 2000, 5:1 05-1 1 6. 

1 1 . Boshuizen H: The Shock of Practice: Effects on Clinical Reasoning. Maastricht: 
Maastricht University Press; 1996. 

12. Boshuizen H, Schmidt HG: On the role of biomedical knowledge in 
clinical reasoning by experts, intermediates and novices. Cogn Sci 1992, 
16:153-184 

13. Boshuizen H, Schmidt H, Custers E Van de Wiel M: Knowledge 
development and restructuring in the domain of medicine: The role of 
theory and practice. Int J Educ Res 1995, 5:269-289. 

14 Van Hell FA, Kuks J, Schbnrock-Adema J, Van Lohuizen MT Cohen- 
Schotanus J: Transition to clinical training: influence of pre-clinical 
knowledge and skills, and consequences for clinical performance. 
Med Educ 2008, 42:830-837. 

15. Dornan T, Boshuizen H, King N, Scherpbier A: Experience-based learning: a 
model linking the processes and outcomes of medical students' 
workplace learning. Med Educ 2007, 41:84-91. 

16. Daelmans H, Hoogenboom R, Donker A, Scherpbier A, Stehouwer C, Van 
Der VIeuten C: Effectiveness of clinical rotations as a learning 
environment for achieving competences. Med Teach. 2004, 26:305-312. 

17. Shrank WH, Reed VA, Jernstedt GC: Fostering professionalism in medical 
education. J Gen Intern Med 2004 19:887-892. 

18. van Mook WNKA, van Luijk SJ, de Grave W, O'Sullivan H, Wass V, Schuwirth 
LW, van der VIeuten CPM: Teaching and learning professional behavior in 
practice. Eur J Intern Med. 2009, 20:el05-el 11. 

19. Pitkala K, Mantyranta T: Professional socialization revised: medical 
students' own conceptions related to adoption of the future physician's 
role-a qualitative study. Med Teach. 2003, 25:155-160 



Duvivier ef al. BMC Medical Education 2014, 14:61 
http://www.biomedcentral.com/1472-6920/14/61 



Page 11 of 1 1 



20. Remmen R: An Evaluation of Clinical Skills Training at the Medical School of 
the University of Antwerp [Dissertation]. Antwerpen: University of Antwerp; 
1999. 

21. Stillman PL, Regan MB, Swanson DB, Case S, others: An assessment of the 
clinical skills of fourth-year students at four New England medical 
schools. Acad Med 1 990, 65:320-326. 

22. IVlandel JH, Rich EC, Luxenberg IVIG, Spilane IVIT, Kern DC, Parrino TA: 
Preparation for practice in internal medicine: a study of ten years of 
residency graduates. Arch Intern Med 1988, 148:853. 

23. Relman AS: What medical graduates need to know but don't learn in 
medical school. Earn Pract 1990, 3:495. 

24. Remmen R, Scherpbier A, Van Der VIeuten C, Denekens J, Derese A, 
Hermann I, Hoogenboom R, Kramer A, Van Rossum H, Van Royen P, 
Bossaert L: Effectiveness of basic clinical skills training programmes: a 
cross-sectional comparison of four medical schools. Med Educ 2001, 
35:121-128. 

25. Remmen R: Unsatisfactory basic skills performance by students in 
traditional medical curricula. Med Teach. 1 998, 20:579-582. 

26. Remmen R, Denekens J, Scherpbier A, Van Der VIeuten C, Hermann I, Van 
Puymbroeck H, Bossaert L: Evaluation of skills training during clerkships 
using student focus groups. Med Teach. 1998, 20:428-432. 

27. Dolmans DHJM, Wolfhagen IHAP, Essed GGM, Scherpbier AJJA, van der 
VIeuten CPM: The impacts of supervision, patient mix, and numbers of 
students on the effectiveness of clinical rotations. Acad Med 2002, 77:332. 

28. Remmen R, Denekens J, Scherpbier A, Hermann I, Van Der VIeuten C, Royen 
PV, Bossaert L: An evaluation study of the didactic quality of clerkships. 
Med Educ 2000 34:460-464 

29. Holmboe ES: Faculty and the observation of trainees' clinical skills: 
problems and opportunities. Acad Med 2004, 79:16. 

30. Torre DM, Sebastian JL, Simpson DE: Learning activities and high-quality 
teaching: perceptions of third-year IIVl clerkship students. Acad Med 2003, 
78:812. 

31. Duvivier R, van Dalen J, Bartholomeus P, Ven/vijnen IV, Scherpbier A: Skills 
Training. In Lessons from Problem Based Learning. Edited by Van Berkel H, 
Scherpbier AJJA, Hillen HH, Van der VIeuten CPM. Oxford: Oxford University 
Press; 201O 

32. Barbour RS: Making sense of focus groups. Med Educ 2005, 39:742-750. 

33. Morgan DL: Eocus Groups as Qualitative Research. New York: Sage 
Publications Inc; 1997. 

34. Eraut M: Informal learning in the workplace. Sr Cont Educ. 2004, 
26:247-273. 

35. Billett S: Relational interdependence between social and individual 
agency in work and working life. Mind Cult Act 2006, 1 3:53-69. 

36. Durning SJ, Artino AR: Situativity theory: A perspective on how 
participants and the environment can interact: AMEE Guide no. 52. Med 
Teach. 2011, 33:188-199. 

37. Gruppen ID, Wisdom K, Anderson DS, Woolliscroft JO: Assessing the 
consistency and educational benefits of students' clinical experiences 
during an ambulatory care internal medicine rotation. Acad Med 1993, 
68:674. 

38. Seabrook M, Woodfield S, Papagrigoriadis S, Rennie J, Atherton A, Lawson 
M: Consistency of teaching in parallel surgical firms: an audit of student 
experience at one medical school. Med Educ 2000, 34:292. 

39. Remmen R, Derese A, Scherpbier A, Denekens J, Hermann I, Van Der 
VIeuten C, Van Royen P, Bossaert L: Can medical schools rely on clerkships 
to train students in basic clinical skills? Med Educ 1999, 33:600-605. 

40. Lempp H, Seale C: The hidden curriculum in undergraduate medical 
education: qualitative study of medical students' perceptions of 
teaching. BMJ 2004 329:770-773. 

41. Billett S: Workplace participatory practices: conceptualising workplaces as 
learning environments. J Workplace Learn. 2004, 16:312-324. 

42. Bandura A: Self-efficacy: toward a unifying theory of behavioral change. 
Psycho/ Rev 1977, 84:191. 

43. Bandura A: Social cognitive theory: an agentic perspective. Annu Rev 
Psychol 2001,52:1-26. 

44. Hodges B, Regehr G, Martin D: Difficulties in recognizing one's own 
incompetence: novice physicians who are unskilled and unaware of it. 
Acad Med 2001,76:587. 

45. Ward M, Gruppen L, Regehr G: Measuring self-assessment: current state of 
the art. Adv Health Sci Educ Theory Pract 2002, 7:63-80. 



46. Prince KJAH, Boshuizen H, Van Der VIeuten CPM, Scherpbier AJJA: Students' 
opinions about their preparation for clinical practice. Med Educ 2005, 
39:704-712. 

47. Mavis B: Self-efficacy and OSCE performance among second year 
medical students. Adv Health Sci Educ Theory Pract 2001, 6:93-102. 

48. Wilkinson TJ, Harris P: The transition out of medical school-a qualitative 
study of descriptions of borderline trainee interns. Med Educ 2002, 

36:466-471. 

49. Shacklady J, Holmes E, Mason G, Davies I, Dornan T: Maturity and medical 
students' ease of transition into the clinical environment. Med Teach. 

2009, 31:621-626. 

50. Kassebaum DG, Eaglen RH: Shortcomings in the evaluation of students' 
clinical skills and behaviors in medical school. Acad Med 1999, 74:842. 

51. Kilminster S, Jolly B: Effective supervision in clinical practice settings: a 
literature review. Med Educ 2000, 34:827-840. 

52. Scott CS, Irby DM, Gilliland BC, Hunt DD: Evaluating clinical skills in an 
undergraduate medical education curriculum. Teach Learn Med 1993, 
5:49-53. 

53. Sheehan D, Wilkinson TJ, Billett S: Interns' participation and learning in 
clinical environments in a New Zealand hospital. Acad Med 2005, 80:302. 

54. Busari JO, Scherpbier AJJA, van der VIeuten CPM, Essed GGM: A two-day 
teacher-training programme for medical residents: Investigating the 
impact on teaching ability. Adv Health Sci Educ Theory Pract 2006, 
11:133-144 

55. Poncelet A, O'Brien B: Preparing medical students for clerkships: A 
descriptive analysis of transition courses. Acad Med 2008, 83:444. 

56. Wenrich M, Jackson MB, Scherpbier AJ, Wolfhagen IH, Ramsey PC, Goldstein 
EA: Ready or not? Expectations of faculty and medical students for 
clinical skills preparation for clerkships. Med Educ Online 2010, 15:5295. 

57. O'Brien B, Cooke M, Irby DM: Perceptions and attributions of third-year 
student struggles in clerkships: do students and clerkship directors 
agree? Acad Med 2007, 82:970. 

58. Stalmeijer R, Dolmans D, Berkel H, Ineke W: Quality Assurance. In Lessons 
from Problem Based Learning. Edited by Van Berkel H, Scherpbier AJJA, Hillen 
HH, Van der VIeuten CPM. Oxford: Oxford University Press; 2010. 

59. Duvivier RJ, van Dalen J, van der VIeuten CP, Scherpbier AJ: Teacher 
perceptions of desired qualities, competencies and strategies for clinical 
skills teachers. Med Teach. 2009, 31:634-641. 

60. Martens MJC, Duvivier RJ, Van Dalen J, Verwijnen GM, Scherpbier AJJA, Van 
Der VIeuten CPM: Student views on the effective teaching of physical 
examination skills: a qualitative study. Med Educ 2009, 43:184-191. 

61 . Scherpbier AJJA: Kwaliteit van vaardigheidsonderwijs gemeten [dissertation]. 
Maastricht: Maastricht University Press; 1997. 

62. Hirsh DA, Ogur B, Thibault GE, Cox M: "Continuity" as an organizing 
principle for clinical education reform. N Eng J Med 2007, 356:858-866. 



doi:1 0.1 1 86/1 472-6920-1 4-61 

Cite this article as: Duvivier et a!:. Influence of the workplace on 
learning physical examination skills. BMC Medical Education 2014 14:61. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



